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I. INTRODUCTION AND CLASSIFICATION
When a pregnant woman visits her docto�

ly throughout her' period of gestation, three things

are noted at each an4 every visit.

These three are:

(1) blood pressure; (2) weight gain as an indication

of edema; and (3) urinalysis.

An increase in the

blood pressure; rapid gain in weight due to edema,

and the presence of albumin in the urine
signs of an impending toxemia.

These three sign■

may stand alone as a warning to the doctor.

The diagnosis of hypertensive toxemia of preg

nancy, as a rule, rests on the presence of the above
findings.

Sohu.ltz and 0 1 Br1en47 believe that angio

spasm or angiosolerosis of the retinal vessels and

retinitis should be added to these ftadings.

Changes in the fundus of the eye are found.in

essentially every case of hypertensive -toxemia of

pregnancy. Kastera 31, 32 reports changes in the ar
terioles of the retina or in the retina itself in .

every patient whose blood pressure is elevated above

150 mm. Hg. systolic or above 90 mm. Hg. diastolic.
Schultz and 0 1 Br1en47 report changes visible -in 96

percent of the toxemia patients whose ayeiolio blood
pressure wae found to be over 150 mm. Hg. and in

-2100 percent of those above 180 mm. Hg., Soh1otz46,

Satler45 and others %eport that in routine studies

of pregnant women, no changes in the arterioles of

the retina or of the retina itself were found in
those with a normal pregnancy.

Since the percentage of patients showing chang

es vtstble by the use of the opbtbal.moscope is high,

the following question was raised in my mind:

Was

it possible to gain some knowledge as to diagnosis,

or as a guide to therapy, on the basis of these eye

ground changes when studied with the clinical hist
ory of the patient?

In the following pages, I will

assemble the .information I obtained in attempting to
answer this question.

This paper Will deal With the so-called hyper

tensive toxemias of pregnancy.

These are best clas

sified by Dieckman and Brown9 as:

(1) chronic

nepbritis; {a) essential hypertension; (3) eolampsi·a

and preeolampsia; and ( 4) acute glomerulonephritis.-=

Of their hypertensive toxemia patients, 51.4 percent
were classified as eclampsia or preeclampeia, 3 6

percent as chronic nephritis, 12 percent as essenti
al hypertension, and 0.5 percent as acute glome:rulo

nephritie.
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I shall discuss chronic nephritis, essential

hypertension, and preeolampsia and eolampeia to

gether with the eyeground changes observed in each

disease.

A general discussion of each d1B�ase is

included to give the reader a baokgreund �or the

interpretation of the eye change•.

WheneTer eolamp

sia or preeclamps1a is referred_to, it is of the

pregnancy type, or the true toxemia of pregnancy.

It 1s my opinion, and alefo the opinion of_. �y

authors, that with little practio• the obetetritian

can recognize deviations from t.he normal appearance.
of the fundus.

It is then advisable for an experi

enced ophthalmologist to interpret these changes •

-4II. THE P HYSIOLOGY OF CIRCULATION
The eyeground changes in the hypertensive tox

emias of pregnancy are dependent upon and only as
sociated with hypertension.13 Thus, it i only

proper that before discussing the eyeground changes

in this disease, the normal factors governing cir
culation should be discussed.

This discussion, un

less otherwise noted, comes from� Physiolo�ical
Basis

91.. Medical

Practice by Best and Taylor, which

is a standard accepted text of physiology.
If we were to consider the vascular system in
a purely physical aspect, those principles governing
the flow of a liquid through a system of tubes would
apply to the vascular system.

These will be discuss

ed, followed by the physiological changes affecting
the blood pressure.

The accompanying figure (Fig. 1) is drawn to

represent a reservoir with a horizontal tube from the

wllliii
Fig. 1. Reproduced from Best and Taylor.4
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base and uprig ht tubes leading off from this tube,
all of which are the same bore.

The horizontal tube

is equipped with a stopcock, which may be used to
regulate the flow of the liquid from the horizontal
tube.

If this stopcock is closed, the liquid will

rise in the upright tubes to the level of the liquid
in the reservoir.

This is due to the fact that a

fluid seeks to establish its own level and is termed
potential energy.

If the fluid is a1lowed to flow

from the stopcock, some of this potentia1 energy will
be converted into kinetic ener y.

The head of

pressure is represented by the height of fluid in the
reservoir.

If the stopcock is partially open, the

fluid will rise in the upright tubes to a height
equal to the lateral pressure on the horizontal tube
at that point.
If the fluid is a1lowed to flow out of the stopcock,
as in Fig. 2, without taking into account the

Fig. 2. Reproduced from Best and Taylor.4
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effect of friction, the fluid will not rise in hori
zontal tubes.

If the stopcock is partially closed,

the flow along the horizontal tube is impeded by
friction; thus, the lateral pressure will cause a
riee in the fluid in each tube as shown in Fig. 3.

Fig. 3. Reproduced from Best and Taylor.4
From these two examples it may be stated that
the greater the velocity of flow from this system,
the lower the lateral pressure will be, and vice
versa.

The difference in water levels in successive

tubes cannot, howeve r, be explained by a progressive
ly greater amount of potential energy being convert
ed into kinetic energy.

Since the bore of the hori

zontal tube is equal throughout its length, this fall
in lateral pressure is due to the energy lost in
overcoming friction.

Some. of the most important laws

governing the flow of liquids through rigid tubes of
small- caliber are briefly summarized as

-7follows:

(1) The lateral pressure is inversely pro

portional to the veaooitr; (2) The resistance varies

with the length of the tube, i.e., 1e proportional

to the frictional surface; (3) The resistance 11 pro

portional, approximately, to the square of the veloci

ty; with a constant velocity, the resistance

vereely proportional to the cross section of the

tube; (4) The sectional area of the tube remaining

constant, then the velocity of flow of a given fluid
is proportional to the pressure gradient; (5) The

pressure head remaining constant, then the velocity

is directly proportional to the sectional area of the
tube, but the quantity of fluid passing through the

tube per unit of time---volume flow-is proportional

to the fourth power of the diameter of the tube.
(Poieeuille Law.)

Now, if we consider a reservoir with a horizont

al tube varying in caliber, we will find that, if the
diameter of the tube at any point.is deoreued, the

velocity Will increase.

If the caliber ie increased,

the velocity of flow will be decreased; tbue, the

lateral pressure will be greater in that tube with
the greatest bore, as shown in ng. 4.

the sixth law:

We may add

(6) In a tube of varying dfameter,

-8-

the velocity is inversely proportional to the
sectional area.

Fig. 4. Reproduced from Best and Taylor.4
Finally, if we place a tap halfway along the
horizontal tube of Fig. 1, the resulting rise of the
liquid in the upright tubes is repre sented by Fig. 5.
This is essentially dividing the system into a high
and low-pressure system.

�

Fig. 5. Reproduced from Best and Taylor.4
The application of these laws of flow of liquids

through a system of smaJ.l tubes to the human vascular
system may be done in the following manner:

(1) The

head of pressure in the reservoir is representative

-9of the energy of ventricular contraction or the work
of the hea rt; (2) The high-pressure system of Fig. 5
is representative of the arteria l circula tion; (3)
The ta p along the horizontal tube of Fig. 5 is repre
senta tive of the arterioles; (4) The low-pressure
system of Fig. 5 is representa tive of the venous sys
tem.
The blood pressure throughout the vascular sys

tem, beginning with the heart, gradua lly falls as a
result of friction.

The pressure fall from the

aorta to the small arteries amounts to about 20 mm.

Hg.

However, i n the arterioles the pressure drops

about 50 to 60

mm. Hg. The cause of this abrupt fall

is due to the increa sed surface of vessels which of

fers friction to the pa ssing column of blood.

The

cross section, however, is very slightly increased.

As blood flows through narrow arteries, the friction
is not developed between the moving blood a nd the

intima of the artery but between cells and molecules

of the blood itself.

The outer layer of the flowing

column of blood is almost sta tiona ry, a nd the speed

of the flow of blood increa ses as one a pproaches the
a.xis of the stream.

Beyond the capilla ries, in the

venous circulation, the drop in blood pressure is
a gain gradual.
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The factors which combine to maintain the normal
arterial pressure a.re five in number, which are
briefly discussed as follows:
1. Pumping action of the heart.

The output of

the heart per minute is the means by which the heart
exerts its effect upon the arterial blood pressure. If
more blood is forced into an already filled heart, it
could not escape from the heart if the system were
rigid.

Since this system is not rigid, the arterial

wall dilates and pressure rises until the velocity of
flow through the arterioles balances
the inflow and outflow of the heart.
2. Peripheral resistance.

Peripheral resistance

is chiefly found in the arterioles, which has been
discussed.

Most of the peripheral resistance of the

circulatory system is constituted by the splanchnic
area which is controlled by the great splanchnic
nerve.

If these arterioles constrict, it upsets the

balance between the inflow and outflow of the heart
and the blood pressure tends to rise to compensate
for this action, as shown above.

Increased peripher

al resistance of the arterioles is present in the

diseases in which hypertension is prima ry or
secondary.

-113. Quantity of blood.

The loss of blood, either

cells and/or plasma, will result in an inadequately
filled vascular system.

Thus, the pressure will fall

as the return to the heart is no longer maintained

at a normal balance.
4. Viscosity of blood.

It has been shown previ

ously that the blood does not slide along the arteri
olar Wall but slides over cells within the arteriolar
lumen.

If the friction is increased between these

cells, as is the case in increased viscosity, more
pressure must be exerted by the heart to maintain its
return to the right side.
5. Elasticity of the vessel walls.

The elastici

ty of the vessel walls is largely responsible for the
origin a nd maintenance of the diastolic pressure; how
ever, peripheral resistance is essential for develop
ment of the diastolic pressure.

When the ventricular

contraction forces blood into the aorta, which is
already full, the caliber increases due to elasticity
of its wall.

The return of the caliber to normal will

maintain the flow of blood even though the ventricle is
not forcing more blood into the aorta.
In the young adult male, the average systolic

pressure is 120 mm. Hg. and the diastolic is 80 mm. Hg.
In the female, these are slightly lower.

-12III. THE NORMAL FUNDUS
Before one can adequately interpret the patho
logical changes in the fundus, it is imperative that
he thoroughly understand the normal appearance of the
eyegrounda.

This discussion of the appearance of the

normal fundus is taken from Duke-Elder•s Textbook .Qf
Ophthalmology, unless otherwise stated.

The colored

drawings are from May's Diseases of� Eye.
The most prominent feature of the normal fundus

(Fig. 6) is the optic disk.

This is a round or oval

Fig. 6. The Normal Fundus.

Average tint.

structure which marks the entrance of the optic nerve.
The central portion usually dips down to form the
physiological cup (Fig. 7), which varies in depth and
configuration with the individual eye.

The optic disk

is usually pale pink in contrast to the red color of
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the general fundus and appears whiter in the center
and towards the temporal side.

This marks the place

where the connective tissue of the lamina cribrosa
shines through the layer of nerve fibers.

Gray spots

are somatl..mes seen in the center of the optic disk
marking the position of nonmedullated nerve fibers,
which reflect less light than the connective tissue
fibers.

The edges are usually sharp and end bluntly

against the red fundus.

The disk, however, may be

surrounded by a white scleral ring, dark pigmented
ring, or a choroidal ring or crescent.

Fig. 7. Physiological Cupping of the Disk

The retinal vessels radiate from the disk,

dividing into innumerable branches as they spread
over the fundus.

On entering the eye, the central

retinal artery usually divides into a superior and an
inferior

-14papillary artery, each of which divides into a tempor
al and nasal branch.

The walls of the arteries are

normally transparent and the blood column appears a
brighter red than the purplish veins.

Masters 31 , Hal

lum 23, and others, in examination of normal eyes found
a constant ratio between the arteries and veins, this
ratio being two to three.

The arteries also show

more clearly a longitudinal streak or light reflex.
Dimmer1 0 explained light reflexes as being the reflec
tion of light partially fr ?m the convex cylindrical

surface of the blood column and partially from the
vessel walls in which the refractory element is the
media.

Friedenwal.d and Friedenwal dl9 state that, when

the same ophthalmoscope is used and the pupil is ap
proximately the same size, the arterial light reflex is
closely related to the width of the blood column.

Masters 31 found a passive venous congestion in

15.2 percent of normal pregnancies.

In the eye, these

veins appear relatively increased in caliber, full,
moderately tortuous and dark colored.

This is usually

visible in the first few months of pregnancy and dis
appears in the latter two months.

He states that this

finding is merely of academic interest and attaches no
significance to it.
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Slightly below the disk and about two disk

diameters to the temporal side lies the maeula.

The

structure appears a darker red than the surrounding
fundus (Fig. 8).

This is due to the unusual

thickness of the subjacent choriocapillaris, which

is seen more clearly here than elsewhere because the
retina is thinnest in this region.

In the center of

the

macula is the foveal pit which appears as a bright
light reflex owing to the reflection of light from
its curved walls.

According to Dimmer72 , this reflex

Fig. 8. The Region of the Macula
varies with the pupillary size and light source.
When using the perforated ophthalmoscopic mirror, the
reflex is generally circular or sickle-shaped.

A

glimmering, delicate halo may be seen surrounding the
dark macular region and may take the form of a crescent
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or ring of fine lines radiating toward the fovea. This
is more easily ob served in highly pigmented
eyes of young people and is more striking when the
illumination is reduced.
The general fundus is normally a uniform red,

with a frequent numb er of showering, shimmering re
flexes seen as the light moves ba out.

The color vari

es with the degree of pigmentation in the eye which
usually parallels that of the individual (Fig. 9 and
10).

If the pigment is deficient, the choroidal ves

sels may b e seen in the areas b etween the retinal
vessels; these choroidal vessels have no central light
reflex, are b roader, and anastomose freely in the
posterior one-half of the eye.

Fig. 9. Normal Fundus in an Individual of
Very Fair Complexion

-1 7-

Fig.

1 0.

Normal Fundus in an Individual of
Fair Complexion

In heavily pigmented people, the fundus is a
darker red.

If the retinal epithelium preponderates,

it Will show a fine pigmented stippling, especially
in the anterior.

Masters31 states that this pigment

ary distribution is at times difficult to
differentiate from the stippling seen following
edema.

If the choroidal pigment is dense in

comparison to that of the retina l epithelium, the
areas between the choroidal vessels, which is
polygonal, appears deeply pigmented, giving the

appearance of a tessilated or tigroid fundus (Fig.
1 1 ).

The fundus in dark races has a brownish or

slate color (Fig.

1 2),

has a yellowish tinge.

while in the yellow race it
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Fig. 11. Normal Fundus in an In dividual of
Dark Complexion
(Tessilated Fundus)

Fig. 12. Normal Fundus in a Negro

IV. THE PATHO LO GICAL FUNDUS
Those variations from the normal appearance of
the fundus, in association with the hypertensive tox
emias of pregnancy, are discussed below.
21
describes attenuation as
Attenuation. Gibson
being the first visible vascular lesion as the blood
pressure begins to rise.

This term designates a uni

form narrowing of the arterioles and they are reduced
about one-third in their normal size.
of the light reflex is present.

An accentuation

He found this sign

first in the nasal branches of the retinal arterioles.
This is extreme at the periphery and advances towards
the optic disk.

If the diastolic pressure does not

increase above 90 mm. Hg., attenuation is seen in the
peripheral one-fourth of the nasal arterioles.

This

stage is not described by most authors who describe
angiospasm as being the first visible sign which ap

pears with systolic pressures above 150 mm. Hg.31, 32 ,
47, and others.
Angiospasm.

Angiospasm designates a vascular

change in which the narrowing becomes marked and easily
visible21• This change is described by Masters 31, 32 ,
Schultz and 0 1 Brie�47 , and most authors, as being first
vis ible in the nasal retinal arterioles.
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Gibson21 and Elwyn15 have noted this condition so mark
ed that it resulted in complete or almost complete oc
clusion of the vessel.

Gibson states th at one must

determine whether the apparent narrowing of the vessels
is actually due to spasm or to the obscuring of the
vessel by an edem atous retina.
The sp astic condition may be due to a toxin act
ing locally or on the vasoconstrictor center4 •

Evi

dence that the retinal arterioles are in the same state
of contr action

as

the peripheral arterioles of the rest

of the body will be given later.
Is this angiospasm the cause of hypertension or is
it a compensatory reaction to the hypertension?
Mosentha1 35 discusses this problem and cites evidence
pointing in both directions.

He, however,

arrives

no definite conclusion and believes that both
tors.

Most

others,

are

authors,

are

at

f ac

Elwyn16, Masters 31 , W agener 5� and

of the opinion th at this generalized arte

riolar spasm is the cause and not the result of hyper
tension.
Angiosclerosis.

With prolonged spasm or constric

tion of the arterioles, organic changes take pl ace in
According to
the arterial walls. 14, 21 , 4 3 , and 0thers
4
Eastman1 , Gibson21 , Pickering4 3, and most pathologists,
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this prolonged constriction results in occlusion of
the vaso-vasorum; tbus, ischemia of the arterial wall
with resulting a rteriosclerosis.

These same authors

sta te that this condition consists of hyalin, fatty
and lipoid infiltration of the a rterioles in an ir
regular distribution with a resulting thickening of
the media at the expense of the

lumen

of the arteri

ole.
Arteriosclerosis should be considered when constrictions are viewed from day to day which do not
change their location or degree.2 6 , 60
Duke-Elder13
states that arteriosclerosis of the retina l arteri
oles is recognized by irregula rity of the lumen, cop
per or si lver-wire arterioles, sheathing, arterio
venous compression.

Usually there is a marked tortu

osity, especia lly of the smaller vessels (Fig.

13).

According to Elwynl6 , this arteriovenous compression
is due to actual compression and the thickening of the
common connective tissue layer wherever present.
Hallum25 states that widening of the light reflexes is
present, the absence of which suggests only spastic
changes.

He also believes if no arteriovenous

compression is present, it is very strong evidence
tha t the cha nges are only functional.

Silver-wire
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arteries

appearing

as

such

are

due

to

the deposits of hyalin beneath the endothelium in
the intima of the artery. 16

Fig. 13. Arteriosclerosis of Retinal Arterioles
Arteriosclerosis follows hypertension of long

standing, as is shown above, and it is very doubtful if
it ever develops during t,he hypertension of eclamf)sia
or preeclampsia unless the cardiovascula r system has
Arteriosclerosis, if
been previously damaged.9, 15, 16
viewed in the eye, is evidence of systemic vascular
damage and this is irreparable.4
Retinitis.

Retinitis is a term used by most

authors to designate the presence of edema, hemorrhage
and exudation in the eye. 15 According to Duke-Elder1 3,
this term should not be used, and the term retinopathy
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is correct.

Retinitis designates inflammation and

none is demonstrable in the hypertensive retinopa
thies.

However,. in this thesis, the terms retinitis

and retinopathy will be used synonimously, as is done
by most authors.
Prior to

1930,

all patients with retinitis and

the presence of albumin in the urine were termed al
buminuric retinitis.

Recently there has been a dif

ferentiation into those types due primarily to vas
cular disease and those due to renal disease.

Renal

and vascular retinitis are dependent upon and only
associated with the condition of hypertension, with
out which, Duke-Elder13 believes, retinitis does not
occur, even in the presence of arteriosclerosis and
widespread renal pathology.
Edema of the retina is reported by Duke-Elder13
and others as being extremely common and it occurs, to
some degree, in most circulatory disturbances and
inflammatory conditions.

Hallum24 found the first

evidence of edema near the upper and lower margins of
the disk and radia ting along the course of the
retinal vessels.

He a lso states that it is rarely
seen without some va scular change. Duke-Elder1 3

discusses the physiology of edema thoroughly and an
abstract of

-24his discussion is as follows:

The fluid usually es

capes through the capillary walls which are
impermeable to a certain extent as long as the
endothelial cells are healthy.

Edema is therefore an

indication of some endothelial damage.

Upsets in the

chemical constituents may also cause increased
transference
of fluid from capillaries into the surrounding tis
sues.

Pressures have very little to do with this ex

cept in cases of venous obstruction.

Toxins circu

lating in the vascular system naturally come into con
tact with the intima which may increase its permea
bility.

This damage to the tissues may also be a re

sult of anoxemia due to constriction of the vaso
vasorum by angiospasm of the arterioles.
chemical changes
late stages.

Toxic and

are ·reversible, except in the very

However, da,lJlage due to anoxemia or

molecular alteration of the endothelial cells is
ir-reversible, except in its earliest stages.

Since

most of the vessels lie in the nerve fiber layer, the
edematous processes are usually seen here first.
According to Duke-Elder13 , the fiber layer of Henle in
the macular area is thick and can absorb
large quantities of fluid.
in circulatory edema.

This is especially true

There is a relative avascularity.
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in this region which will limit absorption of fluid.
With the collection of edema fluid, the retina is
folded in an arrangement determined by the radiating
architecture of the nerve fibers, thus producing a
star-shaped figure.

In the rays of this star-shaped

figure, white streaks and spots of exudate may be
deposited.

Such is often the case in acute glomerulo

nephritis followed by a chronic glomerulonephritis.

This figure lies deep to the vessels and may be a

complete star with rays made up of discrete dots, a
solid pyramid or fan-shaped with the ar? segment to
wards the disk.

This edematous feature subsides and

is followed later by the appearance of pigmentary
changes of the same shape.

The presence of a star

shaped figure is evidence of a previous attack of
acute glomerulonephritis, followed by the chronic
stage.

Duggan and Chitnis12 state that exudates are al

bumin and fibrinogen which have escaped from the
damaged vessels and have coag ulated.

They believe

exudates are not seen in true eclampsia or pre
eclampsia without previous vascular disease.
Elwynl5 says that the exudates seen in

glomerulonephritis ·are the so-called cotton-wool
patches.

-26-

They appear as fluffy masses with indistinct margins
and are irregularly shaped.

These are also seen in

malignant hypertension and the late stages of the
benign form of hypertension.

According to May 33 , hemorrhages vary in size,

shape and position.

They are most frequently located

in the macular region and in the neighborhood of the
larger blood vessels (Fig. 14).

Hemorrhages situated

Fig. 14. Hemorrhages in the Retina
in the nerve-fiber layer are frequently referred to as
the

11

flame-shaped11 hemorrhages, while those located

deep in the retina appear rounded or irregular in out
line.

Extravasations of blood are sometimes seen be

tween the retina and vitreous body.

These appear near

the posterior pole and are usually of large size with
rounded margin below and a straight one above.
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These are known as pre-retinal or subhyaloid hemor
rhages and are derived from the veins.

Mussey31

states that the flame-shaped and rounded hemorrhages
are of capillary or arterial origin and are due to
damage of the vessel wall by ischemia or stasis.
Various combinations of the above described
changes make up the characteristic retinopathy of an
arteriosclerotic, nephritic, and preeclamptic or
eclamptic patient.

Each will be discussed:

Arteriosclerotic retinopathy or retinitis.

Ar

teriosclerotic retinopathy is described by Duke

Elder13 as showing a marked sclerosis, with exudates
consisting of small bright spots mainly in the cen
tral area of the fund us, which are circular, sharp
edged and without surrounding edema.

The exudates

are slow to disappear, and when this occurs, they are
replaced by others.

The hemorrhages are usually

small, superficial or deep, and with no relation to
the larger vessels.

This is always bilateral and in

dicates severe generalized vascular sclerosis
associated with hypertension.
Renal

retinopathy

or

15
retinitis.

Elwyn

described renal retinopathy and stated the changes
depend

essentially

arteriolar

upon

the

hypertension

and

-28-

constriction present.

Vascular sclerosis enters the

picture only in the more chronic forms of glomerulo
nephritis.

The development of retinopathy requires

a combination of toxemia and hypertension with scler
osis.

These same changes may be seen in malignant

hypertension.

Duke-Elder13 states, in the first at

ta ck of acute glomerulonephritis, renal retinopathy is
not usually seen.

Therefore, its presence is sug

gestive that the disease is of long standing.

He also

notes that the arterioles, particularly the secondary
arterioles, always show a distinct attenuation,
angiospasm, or arteriosclerosis.

Other changes are

less constant and follow the vascular changes. Some
edema is al.ways present and when evident it appears
as a blurring of the margin of the disk and an
irregular greyness and striation of the retina.

The

edema may be diffuse and even results in exudative
detachment.

The star-shaped figure is found in chron

ic forms associated with arteriosclerosis (Fig. 15).
According to Elwyn15 and Duke-Elder13 , hemorrhag
es in renal retinopathy are usually present and are of
the flame-shaped variety.

These eventually subside,

leaving no evidence of their presence.
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Fig. 15. Nephritic Retinopathy
Elwyn

15 16

'

, Masters

31

, Friedenwald and Frieden-

wald19 , and almost all authors, state that the

characteristic exudate in renal retinopathy is the
cotton

wool type which may, and often do, pile upon each
other.

These exudates eventually subside.
Duke-Elder13 and others report that the veins

are at first engorged but later become narrowed,
twisted and ensheathed with parallel wh ite lines.
The arteries appear smaller than the veins and are
likewise ensheathed.
2
Pregnancy retinopathy or retinitis. Duggan1
13
and Duke-Elder report that the true pregnancy retinopathy appears very acute with marked exudation and
hemorrhages, accompanied by angiospasm and edema.
These changes parallel the hypertension and thus the
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This type retinopathy clears

severity of the toxemia.

up as rapidly as it appeared upon termination of
pregnancy, either induced or spontaneous.
Retinal detachment.

As stated above� retinal de

tachment is caused by diffuse edema of the retina
(Fig.

16).

Thie condition is rare in the hypertensive

Fig. 16. Detachment of the Retina
toxemias of pregnancy.
dence of

1.2

Duke-Elder13 reports an inci

percent, Hallum24 reports 2 percent, and

Wahrsinger62 states that it is a very rare complication
of the hypertensive toxemias of pregnancy.
Evidence that the arterioles of the retina are in
the same state of contraction and sclerosis as those
found elsewhere in the body during pregnancy toxemias
is presented by Baer and Reis 2 and Ktlin28 .

In

1924,

they observed the condition of the capillaries and
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arterioles of the nail f old in patients with pregnancy
toxemia and nephritis.

These were compared favorably

with those seen in the eye in the same disease.
Masters31 believes the arteriolar constriction

visible in the fundus of the eye is a reasonable and
accurate indication of the changes seen in the
arterioles over the entire body.

Wagener59 considers

all visible branches of the central retinal artery to
be arterioles.
Mussey37 presents evidence that acute hypertensive syndrome of pregnancy is a generalized disease
af fecting the arterioles and pre-capillary vessels
throughout the body.

The vascular changes observed in

the eye are the same as those in other organs.
support this, he took biopsies of

To

pectoral muscles

at or about the time of delivery in preeclamptics and
demonstrated changes in the arterioles of that muscle
were similar to those observed in the eye.

V. NEPHRITIS AMD PREGNANCY
Dieckman and Brown9 state that chronic nephritis
accounts for 36 percent of the hypertensive toxemias
of pregnancy.

I shall discuss this syndrome, follow

ed by its eyeground changes and their interpretation.
The general discussion of chronic glomerulonephritis,
excluding the eyeground changes, is taken from
Murphy34 , unless otherwise stated.

In a clinical discussion of chronic glomerulo

nephritis, it is wise to divide its course into sev
eral stages.

There are five stages or symptom com

plexes, which are:

(1) urinary; (2) nitrogen reten

tion; (3) hypertension; (4) edema; and (5) uremia. All

of the above symptoms may appear in a single case and
need not be present at the same time.

The urinary symptom is the most constant finding.
The feature here is albuminuria which varies from time
to time, being usually abundant in the early stages
and slight in the later stages.

The specific gravity

of urine drops early and there is an increase in the
volum:Q,,.

With a low specific gravity and increased

output, the p�tient thus suffers from nocturia,
polyuria and polydipsia, which indicates failure of
the kidney to concentrate urine.
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The nitrogen retention syndrome appears at a
later stage in the disease.

Blood uric acid increase

is the first indication and it together with creatinine retention indicates advanced renal insufficiency.
Extrarenal factors, such as intercurrent infection,
fever, diet, vomiting and diarrhea, may cause temporary increase in the blood urea nitrogen and other
nitrogenous substances.

Repeated determinations,

therefore, are necessary to gain prognostic evidence
concerning the amount of kidney pathology present.
The hypertensive complex is considered a sign
of glomerulonephritis.

This sign in many cases is

absent, although it may be present in the absence of
all other symptoms.

The blood pressure of the un-

complicated nephritis, when elevated, varies from 150
to 189 mm. Hg. systolic and from 100 to 120 mm. Hg.
dinstolic.

The presence of a persistent hypertension

indicates an active glomerular lesion, and one may
assume that there is progressive destruction of the
kidney if the hypertension persists.

Termination of

nephritis in uremia occurs at an earlier stage of
the disease in those cases associated with hypertension.
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Peckham41 demonstrated that an increase in the
blood pressure over a period of years leads to arteriosclerosis of the arterioles in all organs of the
body.

Blood pressure which has been high over ape-

riod of years that begins to drop is not an indication of improvement of the renal condition but a
sign of a failing heart.
Edema may be present or absent throughout the
entire course of the disease.

The determining fac-

tor in the presence of edema is an unsolved problem.
Edema may be due to dec:Jmpensation of the heart when
seen only in the later stages.

Its presence does

not influence the prognosis or course of the disease.
Its presence, however, reduces tissue resistance and
secondary infections exe more prone to develop.
Chronic nephritis may develop at any period of
life but is more common between 15 2nd 40 years.

It

is very difficult to show a relationship between the
acute and chronic stages of glomerulonephritis.

At

present, there is almost unanimity of opinion that
the chronic form follows an acute attack which has
failed to heal completely.

The ~bsence of a history

of an acute attack, in most instances, is explained
by the fact that the acute attack was so mild that
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the disease passed unnoticed.

Thus the first evidence

of the disease appears months or even years later.
The textbook picture of acute nephritis with hematuria, hypertension and edema appears in a minority of
cases.

1fany of the less severe types, with only

microscopic hematuria, minimal albuminuria and edema,
pass unrecognized.
Repeated upper respiratory infections or any
other type of intoxication often hastens the appearance of the chronic nephritis in an apparently healed
acute attack, either diagnosed or undiagnosed.

Com-

plete healing of acute glomerulonephri tis may be delayed months or years, al though the p2.t ient is
clinicRlly cured.

~nth the nn:recognized acute attack,

the kidney may be potentially weak fo:r several years.
Any increase in strain on the vascular system
may also cause the appearance of those symptoms referable to the chronic stage of the disease.
Eastman14 has estimated that during pregnancy
there is an increased strain on the vascnlar system
by 50 percent.

Loeb,in Cecil's Textbook of Medicine,

states that pregnancy, as a rule, intensifies chronic
glomerulonephritis. Mussey 38 and others noted that
some patients with this disease pass through pregnancy
with no exacerbation of the condition.
Ii

I'

t

I

-36I have been unable to find any statistics as to
the incidence of chronic nephritis following an acute
attack, either recognized or unrecognized.

There-

fore, it is impossible to state what percentage of
the women who become pregnant have or have had one
such attack.
Dieckman and Brown9 state that 36 percent of
pregnancy hypertensive toxemias are due to a preexisting chronic nephritis.

They account for the low

percentage of other authors by the presence of unrecognized previous renal disease.
25
Hallum , in a series of 800 hypertensive toxemias of pregnancy, found the postpartum incidence
of chronic nephritis to be 35 percent.

He made no

attempt to differentiate those patients who had known
nephritis before pregnancy.

Many other authors re-

port similar percentages but none differentiated
those patients with previous nephritis.
By comparing the 35 percent of Hallum to the 36

percent of Dieckman and Brown, in which the latter
differentiated previous nephritis and the former did
not, it seems logical to conclude that chronic nephritis does not complicate eclampsia or preeclampsia
only as a sequellae to acute glomerulonephritis which
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may be incidental to eclampsia or preeclampsia., which
Dieckman and Brown9 differentiated and found the incidence to be 0.5 percent.
Sutton 53 states the actual degree of additional
kidney damage in a chronic nephritis complicated by
pregnancy is deter.11ined by the period from recognition of the syr1rotoms of the toxemia to the t erminat ion of pregnancy.

He also states this form of tox-

emia is ofteD discovered at the patient's first visit
to her doctor which may be at any period during gestation; however, the "!:1.ost common is the second trimester or early third.
author

53

A chart published by this

presents the cri t.eria for differenti.ating

nephritis from preeclampsia; this chart is included
below:
1. Age
2. Constitutional
Endocrine (stigmata)
3. Blood pressure
4. Edema
5. Albuminuria
*6. Symptoms

*7. Fundi

J:Jo value
No value
Normal or elevated
slightly or greatly
1 to-4 plus (usually)
1 to 2 plus
Present before or
early in pregnancy
Changes becoming permanent:
a. Angiospasm--constriction
b. Sclerosis
c. Exudate, hemorrhage
d. Neuro-retinitis
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*8. Renal function
Below normal
9. CO2
Combining power low
10. Cold presser
Normal or abnormal
*E:11phasis placed on those marked with asterisk.
The eye manifestations of acute and chronic
glomerulonephritis are very distinctly different from
those of an essential hypertensive patient, as will
be shown in the next few pa~es.
15
Elwyn
states that the first ophthalmoscopic
sign is a narrowing in caliber of the retinal arterioles, especially the secondary branches.

The thinning

or narrowing of the artery is seen through its length
and is regular.

The small branches, ~swell as the

peripheral portions of the larger branches, almost or
actually disappear and merge with the red color of
the retina.

This constriction of arterioles is per-

sistent throughout the active stage of the disease.
Hallum24 reports that 84 percent of the patients with
nephritis show these arterial changes.

The veins are
15
not affected and are of normal caliber thronghout .
The other retinal changes occur chiefly in an
area about 4-6 disk-diameters around the disk. 15
The disk is hyperemic with blurred margins and
an indefinite outline.

Usually it is not swollen and

the veins of the disk are dilated or normal.

The
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arteries of the disk may be slightly narrowed or un15
affected.
Hallum 24 reports that during an acute attack of
glomerulonephritis, the characteristic renal or nephrotic retinitis develops.

This has been previously

described and includes edema of retina, hemorrhages,
cotton-wool patches, sharply-defined white snots and
glistening white lines, and the star-figure in the
area of the macula.
Arteriosclerosis is usually not fQund in the
young person who, previous to onset of nephritis, was
not suffering from essential hypertension or other
diseases during the acute stag-e. 15 Essential hyper,__

'➔---

tension, as will be shown later, hastens the process
of arteriosclerosis in the eye, as well as in other
organs. Flwyn15 , 16 , Duke-Elder13 , as well as most
other authors, agree that arteriosclerosis develops
in the later stages of chronic glomerulonephritis in
which hypertension is a factor. Wagener 61 states
th'.:tt if arteriosclerosis is observed early in toxemia
of pregnancy, it means the patient has had previous
vascular injury or has essential hypertension.
If a pregnRnt patient is seen developing retinitis and the presence of white patches and the
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star-shaped figure in the region of the macula are
demonstrated, it is probable that this patient is
suffering from chronic neDhritis or has suffered an
acute attack of glomerulonephritis. 38 ,

34

Clinical recognition of chronic nephritis is
not an indication for the ter:nination of pregne.vncy. 45
As has been stated, a patient may pass through pregTIB,ncy without exacerbation of a chronic nephritic
st ate.
Sakler 45 , as well as most authors, states that
the presence of the neuhritic or renal type retinitis in the pregnant woman is an indication for the
This is especially true
prior to the 28th week of pregna.ncy. Sutton43

termination of pregnancy.
if

has stated that the actual degree of a.ddi tional kidney damage in a chronic nephritic complicated by
nregnancy is determined by the period from recognition of the symptoms of the toxemia to the termination
of pregnancy.
As has been shown above, arterioscle:rosis is a
sign of previous vascular damage, and Sakler 45 states
its presence alone is not an indication for termination of pregnancy.

However, he believes from expe-

rience that its presence with an associated retinitis
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is an indication for the termination of pregnancy.
It is possible for a chronic nenhritic patient to
have eclampsia or preeclampsia engrafted upon it
without exacerbation of the previous disease.

If a

patient, who is known to have previous chronic nephritis, develops retinitis which rapidly disappears
upon termination of pregnancy, she probably has a
preeclampsia or eclampsia engrafted upon a chronic
nephritis. 55
Schultz

47

believes if eyeground ch.cmges are ob-

served to be increasing- in severity following delivery, it is an indic:1tion of chronic nephritis.
~iller 34 states the presence of renal retinopathy usually indicates pre-existing nephritis.

Duke-

Elder13 says that in the first attack of acute glomerulonephri tis, renal retinopathy is not usually
seen and, if present, would indicate pre-existing
nephritis.

VI. BENIGN ESSENTIAL HYPERTENSION AJTD PREGNANCY

Essential hypertension is that form of elevated
blood pressure, systolic and diastolic alike, with
no apparent cause.

Primary parenchymal renal diseas-

es and other conditions which are known to produce
hypertension are absent. 6
Early in life, at ages of 20 to 40, the diurnal
variations of blood pressure become exaggerated and
the systolic pressure raises to 150 or 160 mm. H~.
and returns to normal.

~s years pass, this elevation

of diurnal pressure persists and the blood pressure
remains high, from 160 to 170 mm. Hg., and at a later
date raises as high as 200 mm. Hg.

If the pressure

remains at this level without treatment, it becomes
.
'bl e. 17
1rrevers1
In essential hypertension it is the belief that
the physiological mechanis.rE for the maintenance of
norrnal pressure, especially the central regnlatory
part of this mechanism, is inherently weak as a result of hereditary influences.

This inherently weak

center gradually loses its ability to maintain normal pressure •17
Experir.1entally, hypertension may be produced by
renal ischemia, as has been shown by the work of

-43Goldblatt, Lunch, Hanzal, and Summerville2 2 •

They

applied clamps to the renal arteries of dogs, which
resulted in a condition quite similar to essential
hypertension in man.

r:ith a moderate impairment of

blood flow through the kidney, the elevation of
blood pressure was slight and slowly stabilized.
No gross disturbances of kidney function were noted,
which is the case in early essential hypertension in
:uan.

Clinically, as well as p2.thologically, essenti::il
hypertension is divided into benign and mal igrnmt 6 ,
the benign form being the one responsible for certain
cases of hypertensive toxemia of pr-egnancy.

The percentage is Placed at 14 by Dieckman and Brown9 • No
reports of mal ig-nant hypertension and pregnancy have
been noted in my readinp,.
The benign form of essential hypertension is often asymptomatic, especially in the early stages,
and is discovered only at routine physical examinations, such as examinations for life insura.nce. 6
During the early ph~se of hypertension, the
years elapsing from the first elevation of the diurnal blood pressure to the period when the pressure
is stabilized at a higher level may be ten to fifteen
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or even twenty years.

6

During this period, the

disease is functional and the increase in blood pressure is caused by contractions of a large number of
the smaller arterioles. 4 Elwyn16 states that such a
contraction in man occurs in the main effector organs
for maintaining normal pressure, namely, the vascular bed of the splanchnic region.

Spastic contrac-

tions of the small arterioles does not occur in any
other part of the body.

He therefore agrees with

Friedenwald and Friedenwald19 , who stated that no
ophthalmoscopic signs were present in the early phases of the uisease.
The first subjective symptoms of benign essential hypeI'tension are variable.

The most common are

headRche, vertigo, restlessness, insomnia, asthenia,
and the loss of the accustomed "zest for living".
If the patient is unobservant, these ·nild symptoms
may be absent and he may consult his doctor, complain6
ing of a decline in general health.
As the disease passes into the later stages,
secondary changes dne to persistent increase in blood
pressure are found. 16

These may include cardiac

symptoms, such as heart consciousness (especially in
the recumbent position), palpitation, inability to
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sleep without two or three pillows.

This latter

symptom may precede actual cardiac dyspnea, a sign
of decompensation, by months or even years. 6
The physical signs of hypertension rests upon
the monometric determination of the blood pressure.
Some physical signs, such as hard pulse, increased
retromanubrial dullness, ringing, tympanitic second
aortic sound, localized thrust at apex of heart,
and enlargement of the heart. 6 0phthalmoscopic examination is a part of physical diagnosis and its
findings Will be discussed later •16
According to Cecil 6, approximately 20 percent
of the deaths in benign essential hypertension are
due to cerebrnl thrombosis or hemorrhage. Taylor
and Page 54 , however, have placed the death dne to
hemorrhage at approximately 50 percent.

They state

that the low percentage reported by other authors
is due to the fact that
not ruled out.

:i1al

ignant hype rt ens ion was

Eyeground chnng;es may be one of the

chief diagnostic findings in differentiating the
two diseases.
The diagnosis of essential hypertension by its
definition alone renders it necessary to exclude
inflammatory kidney diseases Rnd urinary obstruction
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before this term can properly be attached to a hypertensive disease.

Other causes of increased blood

pressure include endocrine disorders, urinary tract
6
infection, coarctation of aorta~ etc.
Cecil 6 states that- hypertension developing before the age of 40 is suggestive of nephritis and
after 40 essential hypertension is a common disorder.
16
If we are to accept the theory of Elwyn , as stated
above, that hypertension may be impending ten to
fifteen or even twenty years before symptoms are
present or the blood pressure is stabilized, it seems
that one cannot use age as a criteria for diagnosis.
The onset of symptoms in a case of essential
hypertenston may be precipitated by pregnancy. 9 The
weight gains in these patients is often within norm9
al limits. Two-thirds of Dieckman 1 s p8..tients with
essential hypertension developed their hypertensive
syndrome before the 34th week of pregnancy.

He be-

lieves these patients were inherently weak and had
the inherited tendencies of essential hypertension.
However, he also reports cases of essential hypertension who have passed through pregnancy with no
elevation of blood pressure.
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iNith the onset of secondary changes due to hypertension, the first changes appear in the fundus
16
of the eye. Elwyn
states these changes are due
to aging of vessels, which is recognized by dimminution of elasticity of vessel wall and therefore
lengthening of the vessel with a widening of its
lumen.

In the retina this appears as an irregular

tortuosity and a widening of the light reflex.

An-

other change seen, which is secondary to the hypertension, is arteriosclerosis which is recognized by
irregular thickening and nodular deformity of the
r:i.rterial wall; thus, irregularity of the lumen with
apparent arteriovenous compression.

These changes

are normally seen in old age, whether associated
with hypertension or not.

However, the presence of

essential hypertension hastens the appearance of
these signs. Pickering43 believes thRt some degree
of arteriosclerosis is the rule in esAential hypertension.
Another early sign in benign essential hypertension, as noted by Cohen 8 , is a hyperemic papilla
with sharply outlined margins.
The complications in the retina of essential
hypertension, according to Elwyn16 , are: (1) venous

-----i
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obstruction, usually of a br8Jlch of central vein;
(2) obstruction of central vein; and (3) frequent
or infrequent contractions of small arteriolar
branches with resulting small hemorrhages and occasionally an area of edema.

Continued observation

alone can determine whether the contractions are
functional or organic; this is also necessary to
determine when the hypertension is passing into the
terminal or malignant phase.

The hemorrhages and

edema are marks of vascular retinitis and may develop at any time after secondary changes due to hypertension are present.

Renal symptoms are usually

lacking, even in the presence o~ retinitis.
Cohen 8 states that episodial contractions of
,=trteries and the presence of retinitis foreshadows
the eventual passing of the benign form into its
final stage or into malignant hypertension.

Since

pregnancy is reported as being one of the precipitating factors of the secondary changes due to essential hypertension, it seems evident that appearance of any of the ~bove is an indication for the
termination of pregnancy, especially if present before the 28th week.
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A useful chart to differentiate essential hypertension from preeclampsia and eclampsia is included
and is taken from Sutton

•1. Age

•2. Constitution
*3. Blood pressure

*4. Cold presser
5. Response to

53

•

Discovered in first antenatal visit, mul tipara,
overweight
Familial character
140/95 plus with elevation
six months postpartum
Response excessive
Normal

pituitrin

*6. Fundi

7. Albuminuria.
8. Renal function

Uric acid

Normal to angiospasm, general constriction, sclerosis, hemorrhages, exudates, neuroretinitis,
detachment
Absent to 3 plus
Normal
Normal, concentraction
1.026 to 1.030
Normal to slight decrease

Urea clearance
PhenosulphoNormal
nephthalein
Normal
Non-protein
nitrogen
In first or second trimester
*9. Symptoms
*Emphasis placed on those marked with asterisk.
It is the belief of Dieckman and Brown 9 , Sutton 53 ,
and others, that unrecognized essential hypertension
accounts for many of the residual hypertensions following eclampsia and preeclampsia.

It was truly a mis-

taken diagnosis, and it should have been hypertensive
toxemia of pregnancy due to essential hypertension.
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~o

Simeral'-'

,

reports from autopsy records of pati-

ents who have died at long intervals following toxe$ia of pregnancy with residual hypertension, the
pathological changes are identical with those of
essential hypertension.

Thus, it seems more evident

that the toxemia was not eclampsia or preeclampsia
but truly a case of essential hypertension complicated by pregnancy.
The appearance of Rngiospasm, general constriction, sclerosis, hemorrhages, and edema in the first
or second trimester of pregnancy seems to indicate
the presence of essential hypertension or, at least,
.
~, d.isease. 61
some previous
vascu 1 ar or rencl,.J..
Elwyn16 says that if the retina is watched in
such a patient, the findine:s can be used as a guide
to therapy.

If the retinal pathology is increasing,

or orgrin ic changes appear with the presence of spastic changes or retinitis, termination of pregnancy is
advisable, especially if these findings are seen
prior to the 28th week of gestation.

VII. PREECLAMPSIA AND ECLAMPSIA
The pres~nt conception of preeclampsia and
eclampsia is that they a.re one and the same disease,
differing only in presence of convulsions in the
latter and absence in the former.

Preeclampsia. is

always a precursor of ecla..~psia. 11

The variation

of this disease is best classified as to severity-mild preecla.mpsia, severe preeclampsia, and ecla.mpsia.
Hild preeclampsia. is the mildest form of the
hypertensive toxemias of pregnancy. 11 The symptoms
become manifested during the last two months of
pregnancy.

Thirty-eight percent of the cases of hy-

pertensive toxemia of pregnancy fall into this classification.9

This type of toxemia may or may not be

accompanied by subjective symptoms.

Often the pati-

ent notices swelling of her ankles and legs and may
complain of some general malaise ancl headache.

The
52 11
patient with mild preeclampsia does not feel ill. •
l.iany of these cases would escape unrecognized if it
were not for the routine blood pressure reading n,nd
urinalysis during the prenatal visits.

The blood

pressure is usually elevated, and albuminuria and
edema may or may not be present.

The characteristic
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feature of mild preecla.mpsia is that the blood pressure does not attain great height.

It rarely ex-

ceeds 160 mm. Hg. systolic and 90 mm. Hg. diastolic.
The albumin content of the urine does not exceed 2
52
grams per liter and may be absent.
Occasionally an excessive gain in weight will
be noted and this is due to edema and decreased
urinary output.

Occasionally the excessive weight

gain may be the first sign of the disease.

Clinical

study of blood and kidney f'unction reveals nothing'
F,1:mormal. 52
The etiology of this disease is the same as
that for severe preecla.mpsia and eclarnpsia which is
unknown.

Several theories have been advanced which

will be mentioned in the discussion of eclampsia.
Severe preeclampsia is the immediate forerunner
of eclampsia, differing from it only in the absence
of convulsions in the former and their presence in
the latter. 11 , 52
This disease is more common in women who become pregnant for the first ti:ne, and symptoms and
signs usually develop durinf the last trimester of
pregnancy. 51
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Severe preeclampsia should be differentiated
whenever the patient complains of intense headache,
edema, lasi tude, and a suppression of urinary out11, 52
put.
The blood pressure is higher than in the
mild form and frequently the systolic pressure exceeds 200 mm. Hg. with the diastolic being proporttonately high.

The albumin content varies from

several to 10 or more grruns per liter of urine.

Of-

ten the patient appears seriously ill and may be
51
torpid and somnolent.
Signs that the preeclampsia is bordering an
eclamptic outbreak are severe headache, precordial
pain, or a sensation of constriction about the epi52
.
gas t rium.
Urinary excretion during the severe preeclamptic phase may be greatly suppressed or even completely suppressed.

The urine contain8 casts of all kinds

and occasionally blood.

11,52

Severe preeclampsia., without treatment, may pass
into the next severe condition known as eclampsia.
Eclampsia is an acute toxemia in pregn::~nt, parturient or puerperal women and is usually accompanied by
clonic and tonic convulsions.

During• the convulsion

there is a loss of consciousness which, when followed

,,
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a more or less prolonged coma, frequently results
11,52
in death.

by

Eclampsia is encountered once in every five hund51
. .
.
.
re d d e 1 1ver1es
an d.is more f requen t .1n pr1m1para.
Eclampsia is seen almost exclusively in the last
trimester of pregnancy.

Any convt1lsions seen during

the first half of pregnancy, or more than 24 hours
following delivery, should be carefully investigated
and usually it Will be found that the convulsions
are of some other origin. 52
Primiparity, multiple pregnancy, and hydramnios
are important predisposing factors.

Two-thirds of

all cases of eclarapsia occur in primiparas.

The

disease is six times as common in twin pregnancies,
and four or five times as common when the pregnancy
is complicated by hydramnios. 52
An eclamptic convulsion may occur acutely in a
woman who is in apparently good heal th; however, it
is usually preceded by the premonitory symptoms indicative of preecla~psia.
any time.

An attack oay come on at

If the patient is awake, the first sign

of impendinr convulsion is a fixed expression of the
eyes, which soon begin to roll from side to side.
The pupils are usually dilated.

The first convulsive

-55movements are seen about the mouth, which consists
of twitching and drawing to one side.

The face

then becomes distorted and the convulsions extend
rapidly to arms, body, and lastly to the feet.

The

patient is profoundly unconscious during the convulsion. 51
The duration of coma is VAXiable, with the patient usually regaining consciousness between convulsions.

However, in a very severe case, coma may per-

sist from one convulsion to the next.

Occasionally

a patient Will succumb in deep coma following the
primary convulsion.

Death does not usually occur

until the patient has suffered frequent, repeated
attacks in rapid succession.

Dea.th is usually due to

edema of lungs, apoplexy, or an acidosis.

If death

is postponed several days, it is usually due to as52
. t·ion pneumonia
. or t ox i c h epa t·t·
pira
1 is.
Usually, during convulsive seizures, the blood
pressure raises well over 200 mm. Hg. systolic with
the diastolic showing a proportionate rise.

Pati-

ents may go through an eclamptic attack with a maxi.
31 45 51
mum systolic
pressure of 140 mm. Hg. '
'
Other changes in physiology during an eclamptic
seizure include pulse becominr, weaker and more rapid
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in severe cases, temperature may raise to considerable height from the onset of toxemia.

An elevation

of temperature is a very severe prognostic sign but
if the p~tient lives, the blood pressure is usually
normal within 24 hours. 45 , 51
Antepartum eclampsia may terminate in several
ways.

These include premature delivery, operative

emptying of uterus, and the pA.tient may die undelivered.

Labor does not

p,J_ ways

supervene and the woman

may recover and later ~ive birth to a dead or macerated fetus and occasionally go on to term and bear
29
a living child.
Intrapartum eclampsia is that form of eclampsia
that makes its appearance during Llbor.

If such is

the case, the labor pains usually increase in frequency and severity; thus the child is born somewhat
sooner than usual.
generally cease.

Following delivery, convulsions
If some impediment causes dystocia

or in the severe case if there is a chance that the
patient may die undelivered, surgical intervention
. 1na1ca
. , . t ed. 51, 52
1s
Postpartum eclampsia usually appears soon afte.r
delivery and often recovery occurs after a single
attack.

The seizures may, however, follow one another
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in rapid succession, frequently ending in death. 51
In rare instances, the p~tient may become severely
jaundiced during or shortly after the convulsive
seizure.

This is a grave pro:;mostic sign and indi-

cates serious hepatic involvement and acute yellow
atrophy of the liver should be considered.

The ic-

terus may, however, be due to causes not associated
with the pregnant state. 52
Stander and Cadden 52 reported a series of cases
with eclamptic seizures and concluded that nitrogenous retention due to kidney failure was the precipitating feature of an eclamptic attack. Douglas 11
studied these patients and arrived at the same concl us ion.

He also noted that during convulsive seiz-

ures, the pH of the blood tends to decrease and the
CO2 combining power definitely decreases.
Some of the theories advanced as etiological
factors of preeclampsia and eclampsia are:

(1)

uremia; ( .2) bacterial origin; ( 3) auto-intoxication;
(4) biological reactions; (5) entr~nce of fetal elements into maternal circulation; (6) fetal metabolic
products; (7) placental decomposition products; (8)
alterations in m;tternal metabolism; (9) endocrine
disturbances; (10) mammary toxemia; {11) effects of
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dietary alterations; and (12) phyRiochemical changes.
These theories are discussed briefly in Williams•
Obstetrics, oaqes 672 to 679.
Criteria for diagnosis of preeclampsia or eclampsia, taken from Sutton 53 , is as follows:

*l. Age

Primigravida, before 30 years .
Last trimester, rapid course
without warnini;;
Constitutional Frequency of enciocrine stigmata
Blood pressure. Normal to 210/1;;::o, postpartum
recovery
Cold presser
Response normal
Response to
3::xcessive
pituitrin
normal and inorganic chA.nges,
Fundi
retinitis of pregnancy
Albwninuria
4 plus
Usually 1 to 3 plus
Edema
Renal function
Concentration Normal, temporary diminution
and return, 1.030 to 1.017
ability
A'')ove 4 mgm.
Uric acid
Normal, slight temporary decrease
Urea clearance
Phenosulphon- Nor,nal
ephthalein
Non-protein
Normal
nitrogen
Decreased, anti-~iuretic princiOliguria, anuria
ple
Sodium in tis- Retention
sues

*2. Onset
3.

*4.

5.
6.

*7.
8.

9.

*10.

11.
12.

*Emphasis placed on those marked with asterisk.
Usually no. chA.nge

rs

seen fundisco-oically unless

tho systolic blood pressure is elevated above 150 mm.
Hq 31,32,47, and others
MaRters 31 has noted, when

~·

angiospasm or attenuation appears before. the systolic

-59olood pressure raises to 150 mm. Hg. that a very severe toxertlia may be predict eel, especially a very acute
Eussey 39 has also stated that presistence of

'.):;_1e.

1·etinal chanr:es
without
·. clinic!1.l sy:,1ptoms is a d.efinit e warnin:r sir:-m.
•
4-Q
Accoro.inc:: l,o .1agener 59 ' 60 , L-Y1 1us
, ana.. o t'ners,
.•

,

..

"'-

"?;f

•nd

tte earliest visible lesion in the retina is arteriolar spasrns.

This, however, is true in all hyperten-

sive toxemias of preg::-1ancy with or without preexistin"; organic changes.

~agenerEO has noted that writers prior to 1933
have stressed the L:portance of retinitis rathe1· than
tl1e primary lesion, which is arteriolar spasm.

He

also bases all his interpretations pl'irnarily on arterioles anci secondarily on tl1e retinitis.

24
45
'
.oeen no t e d'
I --;.:; nas
. oy Ha 11 urn , S.. aK· 1 er , ~1,agen.

er

59 , 6 0

'

··
· · t . t 'h..e d egree o f ar t en.a
. 1 1 e., ana.' o"tners,
L1a

s ions parallel t1c1e degree of l1ypertension, thus the

o.e 6 rec of clinical toxe:;iia.
This :irst visible si~n, the narrowin~ of arte-

r·ioles, may af:ect a.ny or all of the branches of the
central artery and is :frequeYitly acco;tpanied or followed by localized irregular constri(::tions of the

lumen of the arterioles.

This const:riction is usually
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first noted, or is ;nocit marked, in tte smaller nasal
25 40 ,59 60
,
branches. ' · '
Tne arteries, accordint=r, to
- ?.l
Gibson'-' , are reduced about one-third in size. !:!asters31 states the arteriovenous ratio is found to be
5 or 6 to 1, and even possible obliteration of artery.

He also reports the oresence of an accentua-

tion of the light reflex.

In mild preeclamptics in which the diastolic
pressure does not exceed 90 mm. Hg., attenuation is
visible only in the peripheral one-fo'.1rth of the
nasal retinrll arterioles.

Once this attenuation is

present, it remains until the termination of pree;nancy, even though the preeclampsia i::, controlled by
conservative therapy.
with treatment. 21

It may, however, diminish

'::agener 59 , Schultz and 0 1 Brien47 , Easters 31 ,
and others, have stated that as long as these changes
are only spastic, it is safe to allow the pregnancy
to continue under conservative manager.1ent.
The question next arises as to whether organic
lesions, arteriosclerosis or angtosclerosis occurs
in the purely preeclamptic or eclamptic patient.

As

has been shown in the section on p~thological changes in the eye, arteriosclerosis develcps only with
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Dieckman and Brown 9 believe

that the hypertension of preeclarnpsia and eclrunpsia
is not persistent enough to produce a hypertension.
The arterioscler~sis reported by other men was probably present before pregnancy, as the arteriosclerosis
reported by these men was discovered many times upon
the first retinal examination.

They, therefore, con-

clude that the presence of arteriosclerosis i~ a
patient suffering with hypertensive t,)xemia of pregnancy had a previous vascular or renal disease, i.e.
essential hypertension or chronic nephritis.
;~agener 59 ' 60 , Masters 31 , and many other authors
believe that organic lE:isions do follow the spastic
arteriolar contractions in ecla.mpsia and preeclamps i a.

These authors, however, did not recognize the_

possibility of unrecognized chronic nephritis or essential hypertension being present before the onset
of pregnancy in a latent or undiai:rnosed state.

They

did not recognize the fa.ct that pregnancy can be a
precipitating factor iYJ. essential hypertension.
All above authors agree that the presence of
arteriosclerosis in the presence of spastic contractions of the arterioles is an indication for termination of pregnancy, whether the arteriosclerosis was
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present before pregnancy or ceveloped during pregnancy as a result of chronic nephritiE, essential
hypertension, or eclampsia and preecla..mpsia.
There is no proof, according to Simera11 50 , that
preecla.mpsia or ecla.mpsia do cause a persistent hypertension after termination of pregnancy.

He re-

ports that no organic lesions have been recognized in
a pure case of eclrunpsia or preeclarnpsia.
Under proper management, retinitis will seldom
appear. 59

Hallum 24 reports that 9.5 percent of pre-

eclamptics and 45 percent of eclamptics develop retinitis. Duggan12 states there is only one true type
of pregnancy retinitis and that is characterized by
sudden onset, with ede:r:1a or retinal tissues and snperficial hemorrhages. These hemorrhac;,;e:3 are o: fl arne,
d var1.e
. t y. 24 Tbis true type of uregnancy retinsnape
i tis Will subside equally as fast as it appea.red on
termination of pregnancy. Du.ggan12 a:1d others state
that if any pre-existing organic vasc11lar disease
were present, the retinitis would not rapidly subside
and was due to the added strain of pregnancy on a
previously d&naged vascular system.
Dieckman and Brown9 , Hussey 38 , and others, state
that ·it is not irnpossi ble to have eclampsia or

i

!

I
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preeclampsia engrafted upon a previously damaged vascular system.
1

A.xenfeld , in 1898, recognized the fact that in
pregnancy retinitis, the prognosis for maternal mortality and morbidity was much better than in retinitis or Bright's disease or nephritisa
reported by Fink17 and others.

This is also

The presence of retinitis, whether pregnancy
retinitis, vascular retinitis or renal retinitis, is
. _. t.10n f or t er~1na
. t.10n 01..c pregnancy. 9, 25, 32 ,
an 1nct1ca
37,55, and most authors
The method of termination
of pregnancy to be used will depend upon the individual circumstances.
The development of retinitis before the 28th
week of gestation leads to delivery of a dead fetus
31 46 59
Hall um24 states
in 75 percent of cases. ' '
that the chance for a live baby with development of
retinitis after the 28th week is not much better.
He reports 29 percent living babies.

These authors

did not make differentiation as to type of hypertensive toxemia of pregnancy.

They stated that the ap-

pearance of a retinitis was an indication for termination of pregnancy, regardless of pre-existing
vascular disease or present eclampsia or preeclampsia.

I
I
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Hallum 24 has noted that the vascular lesions beco:?1e more severe with subsequent preeclamptic or
eclamptic pregnancies.
Allowing the pregnancy to continue, following
the appearance of pregnancy retinitis, may be followed by detachment of retina.

Observations of a recent-

ly detached retina is an indication for termination
of pregnancy, regardless of type of h~rpertensive tox62
emia.
In detachment of retina of eclarr1ptic or preeclamptic patient, tbe re-attachI1ent can be iater
observed to completely re-attach in a very large percentage of cases. 62 ' 63
If pregnancy retinitis i,s discovered and conservative therapy is begun and at a later date the
retinitis is observed to be subsiding, it is safe to
allow pregnancy to continue. 38
45
H.asters 31 and Sakler
have noted that it is not
possible to differentiate eclarnpsia and preeclampsia
by the eyeground changes.

r:either is it possible to

predict an eclarnptic attack in a preeclamptic patient.

1{asters 31 has noted absence of convulsions in

patients with severe eyeground changes

and the pres-

ence of convulsions in patients with minimal changes.

~

'>

I

!

I
I:

I
ti
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In preeclarnpsia, the loss of vision may be slight
to complete loss of central vision; however, this is
rare.

In such a case, the patient probably has a

retrobulbar neuritis.

The mechanism of this inflamma-

tion is not well understood.

This ocular complica-

tion lasts longer than does the other eyeground changes.

Retrobulbar neuritis may clear up entirely or

leave an optic atrophy of varying degree.

This comp-

lication is, therefore, an indication for termination
of pregnancy.

5

'.';Q

Lingrenu

has stated that the slight-

est symptom of neuroretinitis is a cause for termination of pregnancy.

VIII. CONCLUSIONS

Ophthalmoscopic exa11ination of the retina in patients with hypertensive toxemia of pregnancy is of
value in diagnosis.
1.

The presence of organic changes, in the reti-

nal arterioles, is an indication of previous vascular
damage.
2.

True preeclampsia or eclampsia cannot be

positively diagnosed if organic changes are present
or develop during the course of a case of hypertensive
toxemia of pregnancy.
3.

The presence of a macular star-figure or re-

nal retinopathy is an indication of previous nephritis.
4.

True pre?,nancy retinitis is found only in

the absolute cases of preeclampsia or ecla.,.11psia.

Ophthal:-noscopic examination, of the retina, is a
valuable RUide to therapy in the hypertensive toxemias of pregnancy.
1.

Angiospasm or angiosclerosis, when observed

separately and alone, are not indications for the
termination of pregnancy.
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Angiospasm or angiosclerosis, when associat-

ed With retinopathy, regardless of ty·oe, is an indication for the termination of pregnancy, and especially is this true if observed prior to the 28th week of
gestation.
3.

The observation of angiosclerosis and angio-

spasm in the same eye is an indication for the termination of pregnancy.
4.

Retinitis alone, regardless of type, is an

indication for the termination of pre3:nancy.
5.

Retinitis of pregnancy, which is subsiding,

is not an indication for the termination of pregnancy.
6.

Retinal detachment is an indication for the

termination of pregnancy.
7.

Retrobulbar neuritis or neuroretinitis is an

indication for the termination of pregnancy.
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